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Since the work of Bailey and Cushing2 in 1925, the clinical
picture, evolution and pathology of the medulloblastomas have
been well described. Bailey and Cushing at first classified the
tumor as "spongioblastoma cerebelli". Further acquaintance with
it, however, showed that it bore no clinical or pathological resem-
blance to the spongioblastoma multiforme', which tumor presents
a pleomorphism of cellular structure. References are found in the
literature to tumors which conform histologically to the type of
neoplasm being discussed in this communication. To these tumors
various names have been applied, such as spongioblastoma indif-
ferentiale cerebelli, neuroglioma cerebelli, neurocytoma, sarcoma,
sarcomatosis of the meninges, and neuroepithelioma.
Although these midline cerebellar tumors display a considerable
degree of stereotypy as regards their clinical development, appear-
ance at operation, and histology, we have noted in our small series
some interesting variations in the symptoms and histopathology.
Before the advent of radiotherapy, these tumors constituted no
more than an interesting clinical phenomenon. Now roentgeno-
therapy has been found to be of decided benefit to these patients
and has altered the prognosis to a considerable degree. The Depart-
ment of Radiotherapy of the New Haven Hospital has devised a
specific technic for the treatment of the medulloblastomas, the
details of which will be described below.
Case Reports
Case 1. 0. C., a white boy, aged 5 years, was admitted to the New
Haven Hospital on March 19, 1926. In October, 1925, he was struck by
an automobile with no immediate or subsequent ill effects. One month
later he began to vomit and complain of headache.
Examination revealed slight obscuration of the optic discs, posturing of
the head, and unsteadiness in walking.
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A suboccipital exploration was done by Dr. S. C. Harvey, and a fourth
ventricle tumor was found, associated with metastatic nodules over the cere-
bellum. One of the nodules was removed for biopsy. The child died 2
months after operation with a terminal bronchopneumonia. Histologic
examination showed a typical medulloblastoma.*
Case 2. V. W., a female child aged 17 months, was admitted to the
New Haven Hospital through the courtesy of Dr. S. Slabotsky of Derby,
Conn. The parents had noted a left facial asymmetry of two weeks'
standing.
The child was afebrile and did not look particularly ill. The pupils were
semidilated and reacted sluggishly to light. There was an exudate coming
from the left ear, and a peripheral facial weakness on that side.
A radical mastoidectomy was done and no evidence of suppuration was
found. Following operation, the eye movements became dissociated, the
child began to vomit, lapsed into coma and died two weeks later. At
necropsy, a medulloblastoma of the fourth ventricle was found, and a creamy
exudate covered the base of the brain, following along the cranial nerves.
It was possible to trace this exudate through the porus acousticus and the
cribriform plate of the ethmoid. What appeared in the gross as an exudate,
proved to be metastatic tumor cells similar in morphology to the primary
growth.
Case 3. R. T., a white girl, aged 3 years, was admitted to the New
Haven Hospital on November 27, 1928. Seven months prior to admission,
she began to suffer with vomiting and blurring of vision.
The child was blind except for faint perception of bright lights. Papil-
loedema with secondary optic atrophy were present bilaterally. The pupils
were widely dilated and sluggish to light. There was considerable difficulty
in swallowing. The general appearance of the child with its head retracted
and its limbs in extension was suggestive of decerebrate rigidity.
A suboccipital exploration was done by Dr. Harvey; a tumor was exposed
in the fourth ventricle and the major portion of it removed with the sucker.
The child was in excellent condition for one year when there was a recur-
rence of symptoms. She died at home six months later. Sections of the
tumor removed showed a very cellular medulloblastoma.
Case 4. On December 21, 1928, C. G., a white boy aged 13 years,
was referred for admission by Dr. H. E. Pennington of Meriden, Conn.
During the past five months he had complained of morning headache and
projectile vomiting unassociated with nausea.
* The reports of the pathologic findings in this and the subsequent cases were
taken from the records of the Department of Pathology.
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Examination showed a bilateral papilloedema; a sustained horizontal
nystagmus in looking to either side, and a left facial weakness of the supra-
nuclear type. There was slight unsteadiness when tested for Rombergism.
A suboccipital exploration was performed by Dr. F. W. Roberts, and no
evidence of a tumor was found. The vermis was not split. His condition
was essentially unchanged on discharge. He was admitted to the Monson
State Hospital, Palmer, Mass., four months later in a grave condition and
died there within a few days. Through the courtesy of the Monson State
Hospital, some sections of a fourth ventricle tumor found at necropsy, were
forwarded to us. The sections of the tumor showed a very extensive
fibrillary stroma; and lyinig in it were small nests of medulloblasts and a few
mature astrocytes and unipolar spongioblasts.
Case 5. On June 10, 1929, F. B., a white boy aged two years, was
referred to the hospital by Dr. William McGuire of New Haven. The boy
had been vomiting several times a day for two months, and complained of
headache. For two weeks, he had been unable to walk without support,
due to instability of gait.
Examination showed a rhythmic horizontal nystagmus in looking to
either side, and a marked truncal ataxia on attempting to sit, stand or walk.
A suboccipital exploration was done by Dr. Harvey and a tumor of the
fourth ventricle was found. A considerable portion of the tumor was
removed, but the base of the tumor which was attached to the floor of the
ventricle was left untouched. The child made good progress until three
days after operation when his condition suddenly changed, and he died due
to respiratory paralysis. The tumor was extremely cellular with a tendency
for the medulloblasts to be arranged in rosette formation (Fig. 1).
Case 6. On July 18, 1929, H. P., a white girl aged 14, was referred
to the hospital by Dr. P. J. Vivier of Wallingford, Conn. For two months
she had complained of headaches, blurring of vision, vomiting, diplopia, and
unsteadiness in walking.
Examination revealed a bilateral papilloedema, slight unsteadiness in gait
and a positive Romberg.
In July, 1929, Dr. Harvey performed a cerebellar exploration, and
found a very large fourth ventricle tumor. By a slow, laborious dissection
most of the tumor was removed, and a small plug of tumor was removed
from the aqueduct. The girl showed no abnormal neurological signs when
discharged from the hospital and remained well and asymptomatic for over
two years. During this time she received roentgenotherapy, although she
was very irregular in her attendance.
She was readmitted on February 9, 1932, because of intense headache,
persistent vomiting, and progressive unsteadiness in walking during the past
month. She was taken to the operating!-room for a ventricular tap, because
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she was rapidly lapsing into unconsciousness. While being prepared her
respirations stopped and a rapid ventricular tap restored respiratory activity.
She was immediately transferred to the cerebellar table and the suboccipital
region was reopened (W. J. G.). The patient did not regain consciousness
and died one week later.
At necropsy, the tumor was found to fill the fourth ventricle and to
extend through the aqueduct of Sylvius into the third ventricle. Nearly all
the cranial nerve nuclei in the floor of the fourth ventricle were destroyed
by neoplastic infiltration. Sections of the tumor at the time of the first
operation showed a very cellular medulloblastoma. The tumor tissue
obtained at autopsy showed different characteristics. The cells were more
elongated and the nuclei were hyperchromatic. Many of the nuclei were in
mitosis, and parts of the tumor were necrotic. Indifferently staining stroma
was present in fair amount.
Case 7. On February 13, 1930, J. A., a white boy aged 16, was
referred for admission by Dr. 0. G. Wiedman of Hartford, Conn. His
illness began with a bubbling sensation in his ears about nine months previ-
ously. He also complained of headache which he could relieve by flexing
his head. For two months he had noted blurring of vision, morning vomit-
ing, and unsteadiness of gait.
Examination revealed a bilateral papilloedema, and his gait and stance
were unsteady.
A suboccipital exploration was performed (W. J. G.) and a fourth
ventricle tumor was found. Most of the tumor was removed. Several
days after operation, spinal fluid and macerated brain tissue discharged through
the wound, and he died suddenly about one week after operation. The
tumor was quite cellular; the cells appeared like lymphocytes and tended to
be arranged in tufts around blood vessels.
Case 8. On February 18, 1930, L. B., a white girl aged five years,
was referred for admission by Dr. J. H. Root of Waterbury, Conn. Seven
months before, she began to Vomit frequently soon after arising in the morn-
ing. After vomiting, the head was held rigidly turned to the right for
about an hour. For two months, there had been slight unsteadiness of gait
and blurring of vision.
Examination revealed widely dilated pupils which reacted sluggishly to
light; and a bilateral papilloedema. There was a coarse nystagmus in
lateralizing the eyes to either side. Gait was unsteady so that she required
assistance in walking.
A suboccipital exploration was done (W. J. G.) on February 22, 1930.
A small portion of the tumor was found in the fourth ventricle, but it was
not removed. The major portion of the tumor in the adjacent part of the
left cerebellar lobe was extirpated. Her postoperative course was satisfactory,,
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and when she was discharged her condition was excellent, although there
was still a little unsteadiness in walking.
She received the routine roentgenotherapy outlined below and was regular
in her attendance for treatments. She resumed all her childhood activities
and was quite well for about two years.
She was readmitted in March, 1932, because there had been a gradual
return of symptoms during the past two months. Examination revealed an
advanced secondary optic atrophy, unsteadiness in walking and nystagmus in
both the vertical and horizontal directions.
The suboccipital region was again explored (W. J. G.). The old sub-
occipital defect had filled in with new bone. A small cyst (4-5 cc.) was
found occupying the left side of the vermis, which contained a gray-brown
mural nodule. The nodule corresponded to the site of the tumor found at
the first operation. The nodule was removed. Her recovery was quite
satisfactory and she was last seen almost one year after her second operation
when she was quite normal in every respect. The histologic appearance of
the tumor tissue removed at the first operation was unusual as regards the
amount of glial fibers present (Fig. 2). The nodule removed at the second
operation was composed of dense fibrous tissue but no tumor cells were seen.
Figure 3 shows the diffuse fibrous tissue transformation which had occurred
after two years of roentgenotherapy.
Case 9. On May 2, 1930, A. R., a white child aged four years, was
referred for admission by Dr. Downes of New Haven. In March, 1929,
it was noted that she began to sway while walking and she occasionally
vomited on arising in the morning. One month later she was unable to walk
without assistance. Three months after the onset of her illness there was a
complete remission. In April, 1930, the vomiting and instability returned.
Examination revealed a bilateral papilloedema. In attempting to sit up
she would fall to the left. Movements with the left arm were clumsy.
The suboccipital region was explored (\V. J. G.) and a tumor was found
filling the cisterna magna and extending down to the arch of the second
cervical vertebra. The tumor was partially extirpated, no attempt being
made to excise the portion attached to the floor of the fourth ventricle and
the extensions into the lateral recesses. Several hours after operation, the
pulse and respirations became very irregular and the child died in spite of
supportive measures. The remission, no doubt, was due to the fact that the
tumor had decompressed itself through the foramen magnum. The tumor
was quite cell-poor and was composed of large quantities of connective tissue.
Case 10. On October 3, 1930, M. T., a young man aged 18 years,
was referred for admission to the Surgical Service by Dr. C. J. Satti of New
London, Conn. In April, 1929, he began to complain of occipital headaches.
In July, 1930, he noted increasing blurring of vision, dizziness, diplopia,
projectile vomiting and unsteadiness in walking.
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Examination showed a bilateral papilloedema and a right external rectus
weakness. Nystagmus was present in all directions. Ataxia, dysmetria,
adiadokokinesis were found on the right side. When tested for Rombergism,
he fell to the right and backwards.
A suboccipital exploration was performed (W. J. G.) and a large tumor
was found in the fourth ventricle which had invaded the right cerebellar lobe.
The vermis was split and the major portion of the tumor removed. His
postoperative convalescence was satisfactory, and by the time he was dis-
charged the papilloedema had subsided and his gait was practically normal.
He has received the customary saturation dosage of X-ray, and was found in
excellent condition when seen at his last follow-up visit two and one-half
years after operation. The nystagmus and slight tendency to veer to the
right were still present, but there was no recurrence of symptoms. Figure 4
shows the large amount of connective tissue stroma present in the tumor.
Case 11. On May 10, 1931, L. R., a white boy aged 13 years, was
admitted to the Hospital of St. Raphael. The boy had suffered for 14
months with morning headache and vomiting. Any sudden head movement
precipitated a dizzy spell.
Examination showed nystagmus in looking to either side and widely
dilated pupils. There was a tendency to veer to the right in walking.
Dr. William F. Verdi performed a suboccipital exploration and found a
tumor arising in the fourth ventricle and infiltrating the mesial surface of
the left cerebellar lobe. The tumor was partially removed. The child
made an uneventful recovery and was discharged considerably improved.
The tumor tissue contained many small cystic areas containing a mucilaginous
material (Fig. 5) and lacked any definitely stained stroma.
Roentgenotherapy was not administered and no follow-up records are
available. This case is being reported through the courtesy of Dr. Verdi of
New Haven, Conn.
Case 12. On August 6, 1931, J. R., a white boy aged 18, was
referred for admission by Dr. J. F. Sullivan of New Haven. For five
months he had suffered with frequent vomiting, headaches, and blurring of
vision.
Examination showed a bilateral papilloedema, nuchal rigidity and sub-
occipital tenderness. His gait was moderately unsteady; he tended to veer
to the left.
A suboccipital exploration was performed by Dr. Harvey. The vermis
was considerably attenuated. The vermis was split and a small piece of
tumor (typical medulloblastoma) was removed so as to unblock the aqueduct.
He was discharged three weeks later with only a slight residual unsteadiness
in gait. The customary method of roentgenotherapy was instituted. When
he was seen on his last follow-up visit (20 months after operation) he was
still a little unsteady on his feet, although his general condition was excellent.
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Case 13. On October 20, 1931, M. H., a white boy aged 8 years,
was referred for admission to the Surgical Service from the Out-Patient
Department. About eight months before while skating he struck his head,
with no sequelae other than headache and vomiting for two days after the
fall. Since the accident, he complained at intervals of two or three weeks
of headache, usually associated with vomiting; and he had some difficulty
with reading.
Examination revealed a bilateral papilloedema, semidilated pupils which
reacted sluggishly to light, and a coarse nystagmus in lateralizing the eyes to
either side. He tended to veer to the left in walking.
A suboccipital exploration was performed (W. J. G.) and a tumor was
disclosed in the fourth ventricle after dividing the vermis. A small piece
of tumor was removed in order to unblock the aqueduct. Histologic exami-
nation revealed a very cellular medulloblastoma. Improvement was rapid,
and the only abnormal findings at the time of discharge were a bilateral
external rectus weakness and a low grade papilloedema. Roentgenotherapy
was instituted.
A recurrence of symptoms was noted about one year after operation, and
he was readmitted on September 19, 1932. X-ray films showed new bone
formation in the suboccipital region. A second cerebellar exploration was
performed and some tumor tissue was removed from the roof of the fourth
ventricle. The tumor tissue removed showed interesting variations from
that removed at the first operation. The cells were shrunken, hyperchro-
matic, and an abundant stroma composed of glial fibers was noted. He was
found to be symptom-free on the occasion of his last visit to the follow-up
clinic, six months after his last operation.
Case 14. On November 19, 1931, M. P., a white boy aged 16 years,
was referred for admission by Dr. J. Newman of New Haven. For nine
months he had been vomiting frequently; and in the last two months, he
complained of headache, dizziness, diplopia, dysphagia and paroxysmal
singultus.
Examination revealed a bilateral papilloedema, and semidilated pupils
which reacted sluggishly to light. Both a horizontal and vertical nystagmus
were present. The Romberg was positive; slight ataxia and adiadokokinesis
were present on the left.
A suboccipital exploration was done (W. J. G.) and a tumor was found
filling the fourth ventricle and invading the floor. A small portion of the
tumor was removed in order to unblock the aqueduct. Soon after operation
his respirations became irregular and he died in a Drinker respirator.
Figure 6 represents a section of the tumor and demonstrates the dense
intercellular connective tissue stroma.
Case 15. On December 21, 1931, B. R., a young woman aged 23
years, was referred for admission by Dr. H. S. Colwell of New Haven.
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She had been vomiting two or three times a day for 14 months. In the
last four months she had complained of headache and severe attacks of
hiccough.
Examination revealed a bilateral papilloedema, and the pupils were semi-
dilated and reacted sluggishly to light. There was posturing of the head,
with the occiput to the right. A coarse nystagmus was present in looking
to either side, and she tended to veer to the left in walking.
A suboccipital exploration was done by Dr. Harvey, and a large fourth
ventricle tumor was disclosed which extended as far as the arch of the second
cervical vertebra. The vermis was transected and a small piece of tumor
removed. The tumor consisted of collars of typical medulloblasts arranged
around blood vessels (Fig. 7). Between the adventitia of the vessels and
these tumor cells were wide zones of pink-staining (H & E stain) fibrillary
stroma which was derived from the perivascular connective tissue stroma.
The patient received the usual saturation dosage of X-ray two weeks
after operation and supplementary treatments at tri-monthly intervals. At
her last follow-up visit, about 14 months after operation, she reported that
she had been quite well except for an occasional headache. The tendency
to veer to the left and the nystagmus were still present.
Discussion
The medulloblastoma is comprised of undifferentiated cells of
neuro-epithelial origin. These cells are similar to the "indifferenten
Zellen" described by Schaper10 in the developing cerebellum.
Phleger9 found fetal cell rests in the region of the posterior medul-
lary velum in 75 out of 400 supposedly normal cerebelli. The
fact that the cell type comprising this growth is of an undifferen-
tiated variety normally found only in the embryo, and the fact that
these tumors have occurred in identical twins" 1 argues for an
embryonal origin.
The average duration of symptoms prior to hospitalization was
about seven months; the longest period being 17 months, and the
shortest one month. Vomiting is often the first symptom, occasion-
ally preceding by months any obvious disturbance in the optic
discs or the gait. Remissions may occur, due to the decompressive
effect of spreading of the sutures in children.
At the inception of the illness, the cerebellar disorder may be
minimal, vague and elusive. Nystagmus is frequently not seen. It
was absent in 10 of 17 cases reported by Grant' and in 5 of 15 in
this series. In the more advanced cases one occasionally sees cere-
bellar "fits", and the so-called vermis gait in which the pelvis is.
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tilted forward and the trunk is angulated slightly backwards with
respect to the lower extremities.
Early vomiting is probably a symptom of medullary irritation.
As the compression advances, dysphagia, drooling and paroxysmal
hiccough are noted. Van Bogaert12 reported the history of a child
of seven years in whom torticollis appeared several weeks before
there was any evidence of a cerebellar lesion. In isolated instances,
involvement of the fifth and eighth cranial nerves occurs. Bailey
*et al.3 and Muthmann and Sauerbeck8 have pointed to the fact that
a tumor in the region of the fourth ventricle may simulate the
syndrome of a cerebello-pontine angle tumor.
Pupillary dilatation and paresis of conjugate upward deviation
of the eyes are indicative of neoplastic invasion in the region of
the aqueduct of Sylvius. When sufficient pressure has been exerted
anteriorly by a tumor of the fourth ventricle, quadrilateral spasticity
and coarse tremors of the fingers and arms are seen, due to pressure
upon the dentato-rubral tracts. Under these circumstances the
clinical picture may be indistinguishable from that of a pineal tumor.
Bouts of fever may occur in neglected cases due to the implication
of the thermo-regulatory centers in the floor of the third ventricle
in the course of the hydrocephalus.
The usual appearance of the medulloblastoma at operation, and
its histologic appearance have been well described by Bailey and
Cushing. The histologic study of our cases has disclosed some
interesting variations; chief among them the considerable variation
in the amount of connective tissue stroma. In some instances the
connective tissue seemed to bear no relation to blood vessels. The
extreme cellularity and paucity of intercellular stroma in some
instances contrasted strikingly with the abundance of connective
tissue stroma and paucity of cells in others. Some parallelism
seemed to exist between the chronicity of symptoms and the quantity
of connective tissue stroma present.
Irradiation as a therapeutic measure for this type of tumor was
first reported by Bailey and Cushing in 1925. Subsequent
reports1' 3 4appeared in 1928 and 1930. Bailey advocated irradia-
tion of the entire cerebrospinal axis because of the possibility of
dissemination of tumor cells in the subarachnoid space at the time
of operation. At the New Haven Hospital a system of irradiation
was adopted whereby the entire cerebrospinal axis is exposed to the
X-ray. In addition, the saturation method as suggested by Pfahler
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has been used in the belief that recurrences and metastases can be
materially delayed, if not prevented, by more intensive postopera-
tive roentgenotherapy. The method used has been outlined in
detail in a recent publication by Tracy and Mandeville", and briefly
is as follows:
Four portals of entry were generally used over the skull and
three over the spine, as follows: anterior superior skull, left parietal,
right parietal and posterior occipital; the cervical, thoracic and
lumbar regions of the spine. Beginning about two weeks after
operation, each portal of entry is given a 50 per cent erythema dose
on successive days, until all seven portals of entry have received
in order a 50 per cent erythema dose. Following this, each area is
brought up to a 100 per cent erythema dose by the saturation
method of Pfahler and held at this dosage for a period of two
weeks. The patients are then discharged from the hospital and
return every three months, when each area is again given a 50
per cent erythema dose.
Summary and Conclusions
1. Fifteen cases of medulloblastoma cerebelli are presented in
this communication.
2. The signs and symptoms resulting from local compression of
the brain stem are discussed. The remote pressure effects referable
to involvement of the aqueduct and third ventricle are mentioned.
3. Of these 15 cases, one patient was not operated upon and
one other was operated upon in another clinic. Among the remain-
ing 13 patients there were four operative fatalities; four patients
died as the result of a progression or recurrence of the disease; five
patients are still living.
4. Six of the cases reported received intensive irradiation. In
two instances treatments have been given at tri-monthly intervals
over a period of more than two years with no untoward effects.
5. Some interesting variations in the gross and microscopic
appearance and in the degree of malignancy of the medulloblastoma
are noted. The most striking variation is in the amount of the
connective tissue present, and the apparent parallelism in the amount
of connective tissue in the tumor and the chronicity of symptoms.
The connective tissue is not entirely derived from the adventitia of
blood vessels, but apparently arises from the pia.
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6. Conservatism is advised in the operative treatment of the
medulloblastomas, especially when the tumor is found to be adher-
ent to the floor of the fourth ventricle. At most, it is only neces-
sary to split the vermis and to remove a small portion of the
cephalic end of the tumor in order to unblock the aqueduct of
Sylvius. This procedure is done in anticipation of the swelling
which the tumor undergoes coincident with the intensive post-
operative roentgenotherapy.
7. Roentgenization produces a fibrous transformation in the
tumor and renders it more amenable to surgical extirpation. Ner-
vous tissue, which has not been invaded by tumor, shows no effects
from roentgenization.
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